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Executive Summary
The 2009 American Housing Survey (AHS) included, for the first time, a battery of six questions on whether occupants suffer from disabilities. The six questions were taken from the American Community Survey (ACS), and the same six questions are used in the Current Population Survey (CPS) and the Survey of Income and Program Participation (SIPP). The National Health Interview Survey (NHIS) and selected supplements to SIPP contain more detailed questions on disabilities and related health conditions. This paper compares the various surveys that use the ACS questions and analyzes the data from the 2009 AHS on disabilities.
Table ES-1 describes the key features of the AHS, ACS, CPS, and SIPP with respect to the questions on disabilities. The AHS is the only survey that tabulates the data at the household level and that provides both person-level and household-level variables in its public use file; the other surveys tabulate data at the person level and contain only person-level variables in their public use file. The AHS does not provide person-level weights and, while the housing unit weights can be used to weigh occupants, they produce smaller counts than the counts based on person weights in the other surveys. The AHS and ACS ask the questions of the same populations, but the CPS and SIPP ask the questions only of persons 15 years old or older.
Comparisons of both person-level and household-level tabulations from the AHS and the ACS reveal that the percentages of persons and households affected by disabilities are substantially lower in the AHS than in the ACS. Neither the Census Bureau nor independent researchers have systematically examined these differences. The two most plausible explanations available at this point are: (1) the ACS asks the full battery about each person in the household, whereas the AHS asks the full battery about household members only if the respondent answers positively to a question about whether anyone in the household has a disability and (2) the ACS mail questionnaire is more private than the AHS' telephone interview and therefore might elicit fuller answers to sensitive questions. Appendix B compares the AHS, the ACS, and the CPS on counts and incidence for persons 15 years old and older. All the CPS percentages are higher than those of the AHS and lower than those of the ACS. In every case, the CPS percentage is closer to the AHS percentage than to the ACS percentage. The recent HUD report on Worst Case Housing Needs of People with Disabilities found that the AHS and the NHIS produced similar estimates for similar disability concepts. The percentage differences between the AHS and the ACS are important and need further analysis.
Because the AHS does not provide person-level weights, the text uses the AHS data to analyze the prevalence of disabilities only at the household level. Appendix A analyzes disabilities at the person level using both AHS and ACS data.
The six questions fall into two groups. Four questions inquire about specific impediments: difficulty walking or climbing stairs, difficulty with memory or general cognition, difficulty hearing, and difficulty seeing. The remaining two questions examine whether a member of the household is restricted in his or her ability to function at home (namely, whether the person is able to bathe or dress without assistance) and to function outside the home (namely, the ability to run errands, such as go to the doctor or shop). Viewed this way, four questions identify the causes of a disability, and two questions measure its severity.
From the perspective of four questions identifying impediments and two questions measuring severity, the key findings are:
1. The number of households where one or more members has a disability that prevents him or her from performing functions inside or outside of the house is considerably smaller than the number of households where one or more members has one or more disabilities. a. There are 19,182,000 households that have one or more members with a disability. This is 17.3 percent of all households. b. There are 6,206,000 households that have one or more members who have difficulty performing functions outside of the house; that is, running errands, such as visiting a doctor or shopping. c. There are 2,969,000 households that have one or more members who have difficulty performing functions inside the house, such as bathing or dressing. d. Taking into account the overlap between having difficulty performing functions (inside and outside of the house), there are 6,847,000 households where one or more member has a disability that prevents him or her from performing functions inside or outside of the house. This is 6.1 percent of all households. Analysis in Appendix A confirms-with both AHS and ACS data-that these same relationships hold at the person level.
There are clear patterns in the incidence among households; these patterns are very similar for each of the conditions identified by the six questions and for having any of the six conditions. The most important findings are:
1. Among households with one or more members with a disability, 86 percent have only one member with a disability.
2. One-third of all households with disabilities are one-person households.
3. Among units in different structure types, the incidence of disabilities is highest among households living in mobile homes. The age of the occupants and household income probably account for this result.
4. Households in non-metropolitan areas have higher percentages of persons with disabilities than households in metropolitan areas. Generally, households in urban suburbs have the lowest percentages; this is not true for all of the specific disabilities, but these exceptions are statistically insignificant.
5. The incidence of households with members with disabilities is greatest among households living in units built prior to 1970 and is lowest for households living in units built in 1990 or later.
viii 6. The incidence patterns associated with household income are the most revealing. The percentage of households with one or more members with any disability among households who have extremely low incomes (30.6 percent) is more than three times greater than the percentage among households who have extremely high incomes (9.8 percent). The percentages decline monotonically across the income categories. This monotonic pattern is repeated in each of the specific disability categories except for a blip among the percentages for households with one or more members with a seeing disability. The income patterns appear to be related in straightforward ways to other patterns in the data. Having a member with a disability limits the income earning potential of any household but especially one-member households. Appendix A shows that the probability of an individual having a disability increases substantially with age. Households over 59 (and particularly those over 74) have lower earned income and lower income in general.
7. This income pattern is reflected clearly in three of the four categories that involve the quality and affordability of housing. a. The percentage of households with disabilities is much higher among those renter households that live in assisted housing than among those living in market housing. b. The incidence of disability among households also varies systematically with rent burden-the ratio of housing costs to income. The percentages increase monotonically as the severity of rent burden increases. This monotonic pattern is consistent across the various specific disabilities except for a blip in the percentages for difficulty with hearing. c. While the overwhelming majority of housing units are considered adequate using the AHS adequacy measure, units that are moderately or severely inadequate have higher incidence levels. d. Overcrowding, however, is not associated with disability. In fact, the incidence of disabilities declines with the number of persons per room. This is not surprising, since one-third of households with disabilities are one-person households; these households, by definition, cannot be overcrowded (i.e., have more than one person per room).
Introduction
In The remainder of this report consists of seven sections:
• An overview of the disability concept.
• A comparison across surveys of the questions asked about disability status.
• A discussion of how to choose among the various sources of information on disability.
• A comparison of AHS tabulations at the housing unit level with tabulations in other surveys.
• Characteristics of households with members with disabilities from the AHS.
• Patterns in the AHS disability data at the household level.
• A summary comparison of the surveys and recommendations on choice among the surveys.
Appendices contain additional tabulations.
• Appendix A: Comparison of AHS tabulations at the person level with ACS tabulations.
• Appendix B: Comparison of CPS tabulations with AHS and ACS tabulations for persons 15 years old or older.
The Concept of Disability
A "disability" arises when an "impairment" (such as blindness or Alzheimer's disease) limits a person's ability to carry out a function (such as bathing or dressing) or to participate in an activity (such as employment). It is important to distinguish between the impairment and its effects and to remember that the effects of an impairment are dependent upon the environment.
For example, the ability of a near-blind person to work may depend upon the existence of special transportation facilities and the availability of special reading devices. 
Disability and Large-Scale Statistical Surveys
Surveys Focusing on Health and Disability
Researchers who are interested in studying the causes and consequences of disabilities should rely mainly on the National Health Interview Survey. The NHIS dates back to 1957; it is conducted annually by the Census Bureau for the National Center for Health Statistics (NCHS), which is part of the CDC. 4 Currently, the survey collects data on approximately 87,500 persons from a representative sample of 35,000 households. Since 1997, the NHIS has had four core components: Household, Family, Sample Adult, and Sample Child.
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The Household component collects limited demographic information on all of the individuals living in a particular house. The Family component verifies and collects additional demographic information on each member from each family in the house and collects data on topics including health status and limitations, injuries, health care access and utilization, health insurance, and income and assets. The Family Core component allows the NHIS to serve as a sampling frame for additional integrated surveys as needed.
From each family in the NHIS, one sample adult and one sample child (if any children are present) are randomly selected, and information on each is collected with the Sample Adult Core and the Sample Child Core questionnaires. Because some health issues are different for children than they are for adults, these two questionnaires differ in some items, but both collect basic information on health status, health care services, and health behaviors. For each family member (with some exclusions for children and youth), information is collected on activity limitations, including questions about work limitations; the need for personal assistance with personal care needs, such as eating, bathing, dressing, and getting around inside the home; and the need for personal assistance with handling routine needs, such as everyday household chores, doing necessary business, and shopping or running errands. If any limitations are identified, the respondent is asked to specify the health condition(s) causing the limitation(s) and indicate how long he or she has had each such condition.
More detailed information on disabilities is collected for the Sample Adult and the Sample Child. The following description of the relevant section of the Sample Child questionnaire indicates the extent of information collected.
The Child Conditions, Limitation of Activity, and Health Status Section (CHS) of the 2009 NHIS contains information on conditions, limitations of activity, health status, and mental health. The CHS includes questions on the following health conditions: mental retardation, developmental delays, Attention Deficit Hyperactivity Disorder (ADHD) or Attention Deficit Disorder (ADD), Down's syndrome, cerebral palsy, muscular dystrophy, cystic fibrosis, sickle cell anemia, autism, diabetes, arthritis, congenital and other heart disease, asthma, allergies, colitis, anemia, ear infections, seizures, headaches, stuttering, and stammering. A question about whether the sample child still has asthma is included. This section also contains a question used to determine the number of school-loss days reported during the 12 months prior to the interview. In addition, respondents were asked about hearing and vision loss; if a health problem requires the sample child to use special equipment such as a brace, wheelchair, or hearing aid; whether the sample child's health is better, worse, or the same compared with 12 months ago; and whether the sample child currently has a problem that has required prescription medication for at least 3 months. Lastly, there are questions about the sample child's height and weight.
In 1994 and 1995, the NHIS included a special supplement on disabilities designed to collect more extensive information on the disabilities and their effects.
Surveys Reporting Disability Information in a Non-Health Context
The other surveys discussed in this paper view a disability as an important demographic characteristic that may affect or be related to other information being collected by the survey. For example, disability status may have an effect on the extent and type of remodeling carried out by homeowners (data collected by the AHS) or on participation in the labor force (data collected by the CPS). The collection of information on disabilities is not the primary focus in any of these other surveys.
The long form of the 2000 decennial census contained six questions on disabilities. These questions, with modifications, are included in the American Community Survey. The AHS, CPS, and SIPP adopted these questions with appropriate modifications. Figure 1 contains the relevant questions from the 2011 ACS questionnaire.
In the context of the WHO model, questions 17a and 17b inquire about specific impediments: difficulty in hearing or seeing. These questions are asked of all persons. Questions 18a, 18b, and 18c inquire about the ability to perform specific activities, such as concentrating or decisionmaking, walking up stairs, and bathing and dressing. Questions 18a and 18b involve activities that are mostly one-dimensional (cognition and ambulation), whereas Question 18c involves activities that require both mental and physical abilities (bathing and dressing). These questions are asked of persons 5 years old or older. Question 19 inquires about the ability to
Figure 1: ACS Questions on Disabilities
perform functions outside of the home, such as doing errands or visiting a doctor; these functions also require both mental and physical abilities. Question 19 is asked of persons 15 years of age or older. The ACS questions represent an effort to collect information in an efficient manner (only six questions) on specific impediments and their effects on living in the home and outside of the home.
The AHS, CPS, and SIPP adopted versions of the ACS questions for four reasons: the six questions were very carefully designed, reviewed, and tested; 6 they cover the most important disability characteristics; they impose minimal burden on respondents; and the consistency in questionnaire design makes it easier to combine information from multiple sources on how disabilities affect other economic and demographic variables.
Because of its labor market focus, the CPS contains a seventh question that focuses on the relationship between disability and participation in the labor force: Do you have a disability that prevents you from accepting any kind of work during the next six months?
The long form of the 2000 decennial census included a similar question, but survey design and enumerator issues invalidated this measurement for Census 2000. SIPP is a panel survey in which the same households are interviewed in successive waves. The SIPP "questionnaire" consists of a set of core questions that are asked in each wave and a series of topical modules that are asked as part of specific waves. The mix of topical modules changes with each SIPP panel, and not all modules are asked of each panel. The six questions are generally included in one of the topical modules. In addition, past SIPPs have had a topical module that explores in greater detail the relationship between disabilities and employment. The module looks at how health conditions limit the ability to work. The module asks about 29 specific health conditions, including hearing and vision problems, AIDS, cancer, and loss of limbs. An "other" category forms the 30th question in this sequence.
All the surveys ask the six questions at the person level. The AHS and ACS follow the same age structure in asking the questions: all persons are queried about problems with hearing and vision; persons 5 years old or older are queried about problems with cognition, walking, and bathing and dressing; and persons 15 years old or older are asked about problems with errands. The CPS and SIPP ask the disability questions only of persons 15 years old or older.
An important distinction is how the surveys report the information. The AHS reports information on disabilities at both the person and the household level. The ACS, CPS, and SIPP report information on disabilities only at the person level.
Choosing Among the Surveys
Two broad guidelines are obvious:
Researchers interested in how various health conditions create impediments that restrict the ability of individuals to perform certain functions or participate in various activities should use the NHIS because this survey contains very detailed information on the causes and consequences of disabilities.
Researchers interested in how disabilities affect specific variables should choose the survey that focuses on those variables. CPS or SIPP are the obvious choices for research into the effects of disabilities on employment, and the AHS is the obvious choice for research into the effects of disabilities on housing needs and choices.
Starting from these simple guidelines, we will now compare using the disability information in the AHS to using that in other surveys under specific conditions.
AHS and Person-Level Information on Disabilities
Compared to the ACS, the AHS suffers from several disadvantages for person-level analysis. The major disadvantage is the absence of person-level weights. For the AHS, the Census Bureau provides only housing unit weights (PWT, WGT90GEO, or WEIGHT), while the ACS provides both person-level weights (PWGTP) and housing unit weights (WGTP).
8 Table 1 compares population counts using the AHS and the ACS; the counts are for persons not living in group homes. The ACS count in the bottom line of the Table is derived by multiplying the number of persons in a household by the weighted number of households with that number of persons. The AHS and the ACS provide very similar population counts when the ACS uses housing unit weights just like the AHS does. However, when the ACS uses population weights, its estimate of the population is much closer to the official Census estimate. Another unique advantage of the ACS is the provision of information on disabilities for persons living in group quarters. The ACS disability counts provided by the Census Bureau online through American Fact Finder are based on the civilian non-institutional population, which includes persons living in households and persons living in non-institutional group quarters, a group totaling 301.5 million persons in 2009. One can obtain counts for persons living in households only, for persons living in group quarters, and for all persons by using the ACS public use file (PUF).
Appendix A shows that the AHS and the ACS produce different estimates of the proportion of persons with specific disabilities. The ACS estimates are conceptually better because they use population weights, whereas the AHS estimates use housing weights. The estimates differ for other reasons. The AHS reports refusals and "don't know" responses, but the Census Bureau imputes answers when ACS encounters refusals or "don't know" responses. American Fact Finder indicates that 7 to 10 million of the 301 million in the 2009 ACS-tabulated responses were imputed. Finally, there are important data collection differences between the AHS and the ACS. The AHS relies mainly on telephone interviewing, while the ACS relies mainly on mail questionnaires. The length of the questionnaire and the sequences of questions also differ between the two surveys.
AHS and Household-Level Information of Disabilities
The AHS is the only survey among those discussed above that tabulates the person data at the household level and that provides household-level variables in its PUF. Household-level tabulations can be produced from the PUFs of the other surveys; however, most researchers would only consider the ACS as an alternative to the AHS for household-level information because the CPS and SIPP ask the disability question only of persons 15 years old or older. The NHIS can also be used to produce household estimates, but its greater detail on disabilities and health issues makes it more difficult to use.
The choice between the AHS and the ACS depends upon the goals of the research, as each survey has it strengths and weaknesses.
AHS strengths include:
• Household-level variables already exist.
• Survey collects more detailed information on both housing unit and household characteristics.
• Data collection by telephone interviews allows for more probing and interaction with respondents during editing.
• No imputations for refusals or "don't know" responses -for users who prefer no imputations.
ACS strengths include:
• Much larger sample size allows analysis at the state and metropolitan area levels.
• Imputations for refusals or "don't know" responses -for users who prefer imputations.
The next section compares household-level tabulations from the AHS and the ACS for 2009.
Disabilities at the Household Level: AHS vs. ACS
Before comparing the two surveys, a brief discussion is required about the differences between the AHS and the ACS in reporting the basic housing counts. 18.1% 27,678,000 113,620,000 24.4% *The AHS and ACS samples are so large (45,000 and 1,275,000, respectively) that all the percentage differences are highly statistically significant.
As explained, the ACS reports a larger number of households, 113.6 million (compared with 110.9 million). The methodological differences discussed in the preceding paragraph should not affect the percentage estimates because, in the case of both surveys, the Census Bureau derives percentage estimates from the survey data and then applies the percentages to the relevant totals to produce the count estimates. Table 3 shows that the ACS consistently reports a higher percentage of households having one or more members with a disability. According to the AHS, 17.3 percent of households contain a member with some disability; the ACS reports 24.4 percent. The ACS estimates range from onethird larger (14.2 percent vs. 10.5 percent for difficulty with walking) to almost twice as large (5.3 percent vs. 2.7 percent for difficulty with bathing or dressing). Appendix A demonstrates that the ACS also finds a higher percentage of persons with disabilities than does the AHS.
The ACS PUMS data contain no refusals or "don't know" responses because the Census Bureau imputes answers when the respondent fails to answer the disability question. Perhaps this imputation process contributes to the differences between the two surveys. Under the AHS, the "maximum percent" column is the ratio of the households that report having a member with a specified disability plus the households that refused to answer the question or answered they did not know to the total number of households questioned (including those that did not provide a "yes or no" answer). Even if one assumes all the refusals or "don't know" responses conceal households with disabled members, the AHS estimates would still be substantially smaller than the ACS estimates.
Teresa Souza discovered this disparity some months before we did.
11 She tried to determine which set of estimates was more believable by looking at a subset of the households that should be receiving public assistance if the household had a member with a disability. For these households, she calculated the following ratio for both the AHS and the ACS:
) , where A = the number of households that both report receiving a specific type of assistance related to a disability and report having a member with a disability B = the number of households that report receiving a specific type of assistance related to a disability Souza concluded that the ACS had a lower incidence of false positives; in other words, the ACS has a smaller share of households that report having an income source proxy associated with disabilities but that do not answer positive to at least one of the six questions about disabilities. This was true for three of the four sources of assistance she studied and for the reception of any of the four forms of assistance. For example, among very low income, nonelderly families without children, the ACS had a 4.5 percent rate of false positives for Supplemental Security Income compared to a 39.3 percent rate for the AHS. However, for the same group, the rate of false positives for "retirement, survivor, or disability" payments (remember this group is nonelderly) was 63.8 percent for the ACS and 36.5 percent for the AHS.
In her email, Souza suggested two reasons why the AHS might underreport disabilities:
Different survey contexts affect results. For example, respondents are more likely to say yes to disability questions that are within health-related surveys than when those same questions are included in a survey with a different context. Because AHS focus more on housing characteristics than population characteristics, it might lead to more underreporting in the context of AHS.
Different mode of collection. The personal and telephone interviewing used by AHS might make respondents uncomfortable disclosing information on disabilities.
Mathew Streeter of the Census Bureau has also suggested that telephone interviews may discourage the reporting of disabilities. Streeter put forward another idea that may be an important explanation. He noted that the ACS paper questionnaire asks the battery of six questions for each household member. In the case of the AHS, the interviewer asks the respondent if anyone in the household has a disability. If the answer is no, then no further questions are asked. It is possible that having to answer the six questions for each person in the ACS causes the respondent to think more carefully about the situation of each household member and acknowledge the existence of a disability or disabilities that he or she might overlook in an off-the-cuff response to the general question used in the AHS.
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Our uninformed prior is that the AHS estimate that 17.3 percent of households contain one or more members with disabilities is more credible than the ACS estimate of 24.4 percent. The only Census Bureau study of the accuracy of the ACS estimates that the authors are aware of was conducted before the Census Bureau revised the disability questions in 2008. That study suggests that the ACS may underestimate disabilities at the person level.
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Appendix B compares the AHS, the ACS, and the CPS on counts and incidence for persons 15 years old and older. All the CPS percentages are higher than those of the AHS and lower than those of the ACS. In every case, the CPS percentage is closer to the AHS percentage than to the ACS percentage. Comparisons of AHS estimates with household-level estimates computed using NHIS can be found in a 2011 HUD study. 14 The following quote from that study compares estimates from the two surveys for nonelderly households where the surveys asked comparable questions:
…concerning questions pertaining to activity limitation that use similar concepts, the NHIS and AHS estimates are, in fact, very similar. For example, in 2009, in questions related to ADL, the AHS estimates that 1.2 million households have a nonelderly individual who has serious difficulty dressing or bathing, and the NHIS estimates 1.1 million households have a nonelderly individual who needs help with bathing and dressing. In questions related to IADL, the AHS estimates that 2.5 million households have a nonelderly individual who has difficulty doing errands alone (visiting a doctor's office or shopping), and the NHIS estimates the same number of households have a nonelderly individual who has difficulty handling routine needs (household chores, doing necessary business, shopping, or getting around for other purposes). Despite slight differences in wording, these surveys arrive at very similar estimates in the number of households that include nonelderly people with these self-care and independent living limitations….{italics in original}
The magnitude of the differences between the household estimates derived from the AHS and the ACS deserve further research.
Housing Characteristics of Households with Persons with Disabilities
This section uses the information in the AHS to examine the housing and economic characteristics of households who have members with disabilities. Because this analysis is at the household level, we do not report demographic characteristics, such as age, sex, or race, as these characteristics would apply to the householder but not necessarily to the household member or members with a disability. Appendix A, which focuses on person-level analysis, contains these results using AHS data. Tables 4, 5, and 6 provide a general overview of the disability situation at the household level. Table 7 provides information on the housing type and condition and household income by type of disability. Table 4 records the incidence of having a member with a disability by household size. Oneperson and two-person households have the highest incidence of disability; roughly one out of five of the one-person and two-person households have a member with a disability. Of course, in a one-person household, the only member is the member with the disability. Four-and five-person households have the lowest incidence of disability. All of the percentages are statistically different from the overall incidence level of 17.3 percent.
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The incidence levels reported in Table 4 seem counterintuitive, as households with more members would appear to be more likely to have a member with a disability. As Appendix A shows, the likelihood of a person having a disability depends upon such factors as the age of the person. Larger households tend to have younger members and therefore members less likely to have a disability. Table 6 breaks down households with disabilities by type of disability. Because a household member may have more than one disability or a household may have two or more members with different disabilities, the percentages do not add up to 100 percent. The most common disability involves problems walking or climbing stairs; 60.7 percent of the households with disabilities report having a member with this disability. Roughly one-third of households with disabilities report one or more members with difficulty running errands, difficulty hearing, or difficulty with memory or other cognitive functions. Approximately 16 percent of households have a member who experiences difficulty seeing or difficulty bathing or dressing.
The rest of this section looks at the characteristics of the housing occupied by households who have members with disabilities and at the income of these households. We report the characteristics for households who have members with any disability and for households who have members with specific disabilities where appropriate. Table 7 contains counts of households with various types of disabilities and translates the counts into percentages by dividing the counts by the number of households who responded to the specific question. 16 The first two columns report households with one or more members with any disability; we will discuss the results for these two columns only because the patterns revealed in these columns apply with only a few exceptions to the other six pairs of columns. We will note the exceptions.
A higher percentage of renter-occupied households have members with disabilities than owneroccupied households, although the difference is small. Among units in different structure types, the percentage of households with one or more members with a disability is highest among households living in mobile homes. The age of the occupants and household income probably account for this result. Households in single-family attached units have the lowest percentage of households with disabilities. 17 16 The total number of households is used as the denominator in calculating the percentage of households that contain one or more members with any disability. 17 The differences between the percentage for mobile homes and all households and between households in singlefamily attached units and all households are both strongly statistically significant for the any disability column. David A. Vandenbroucke pointed out to us that households that have a member with a disability, particularly difficulty walking, might avoid units with multiple floors and narrow hallways. Households in non-metropolitan areas have higher percentages of persons with disabilities than households in metropolitan areas. 18 Generally, households in urban suburbs have the lowest percentages, but this is not true for all of the specific disabilities, although these exceptions are statistically insignificant. The incidence of households with members with disabilities is greatest among households living in units built prior to 1970 and is lowest for households living in units built in 1990 or later.
The incidence patterns associated with household income are the most revealing. The eighth panel in Table 7 uses data from HUD's Housing Affordability Data System (HADS) on the ratio of household income to local area median income. 19 The percentage of households with one or more members with any disability among households with extremely low incomes (30.6 percent) is more than three times greater than the percentage among households with extremely high incomes (9.8 percent). The percentages decline monotonically across the income categories. This monotonic pattern is repeated in each of the specific disability categories, except for a blip among the percentages for households with one or more members with a seeing disability.
The income patterns appear to be related in straightforward ways to other patterns in the data. The household counts in Table 4 indicate that one-third of all households with disabilities are single-person households. Having a member with a disability limits the income earning potential of any household but especially of one-member households. Appendix Table A -2 shows that the probability of an individual having a disability increases substantially with age. Households over the age of 59 (and particularly those over the age of 74) have lower earned income and lower income in general.
This income pattern is reflected clearly in three of the four categories that involve the quality and affordability of housing. The percentage of households with disabilities is much higher among those renter households that live in assisted housing than among those living in market housing. The incidence of disability among households also varies systematically with rent burden-the ratio of housing costs to income. The percentage increases monotonically as the severity of rent burden increases. 20 This monotonic pattern is consistent across the various specific disabilities, except for a blip in the percentages for difficulty with hearing. While the overwhelming majority 18 When metropolitan areas are compared with non-metropolitan areas, the differences for the any disability column are strongly statistically significant. 19 The categories in this panel are defined as follows:
• Extremely low income: less than or equal to 30 percent of local area median income.
• Very low income: incomes greater than 30 percent but less than or equal to 50 percent of local area median income.
• Low income: incomes greater than 50 percent but less than or equal to 60 percent of local area median income.
• Moderate income: incomes greater than 60 percent but less than or equal to 80 percent of local area median income.
• High income: incomes greater than 80 percent but less than or equal to 100 percent of local area median income.
• Very high income: incomes greater than 100 percent but less than or equal to 120 percent of local area median income.
• Extremely high income: incomes greater than 120 percent of local area median income. 20 This analysis is based on the HADS variable BURDEN. The unusual high percentage of households with rent burdens greater than 50 percent is examined in Investigating Very High Rent Burdens Among Renters by the authors, prepared for HUD by Econometrica, which can be found at http://www.huduser.org/portal/datasets/ahs/2010_high_rent_burdens_v2.pdf. of housing units are considered adequate using the AHS adequacy measure, units that are moderately or severely inadequate have higher incidence levels. 21 Overcrowding, however, is not associated with disability. In fact, the incidence of disabilities declines with the number of persons per room. This is not surprising, since one-third of households with disabilities are oneperson households, and these households, by definition, cannot be overcrowded (that is, have more than one person per room).
Relationship among AHS Household-Level Disability Variables
As part of this project, HUD requested us to look at the relationship among the AHS variables. The specific request was:
Investigate the clustering of disability types: Which types are typically found together? Which types are notable in not being found together? Are there certain kinds of disabilities which contribute more to the AHS summary variable (HDSB)?
We implemented this task in two ways. First, we used statistical techniques to examine how the variables interact. Then, we used the conceptual logic that underlies the six questions to understand how the variables are connected. While the statistical analysis provides some helpful insights, we believe that the conceptual analysis furnishes AHS users with the most useful guidance. Table 8 presents the correlations among the six AHS household-level disability variables that identify specific types of disabilities. Table 8 does not include the "any disability" variable (HDSB) because, at this stage, we are looking at how types of disabilities occur together. Of the 15 pairwise correlations, only four exceed 0.4, and none exceed 0.6. Difficulty with running errands has moderate correlations with difficulty with personal care (0.53), difficulty walking (0.52), and difficulty with memory (0.41). The only other noteworthy correlation is between difficulty with personal care and difficulty with walking (0.43). What is remarkable is how uncorrelated difficulty with hearing and difficulty with seeing are with each other and with the other disability variables. 22 Moreover, except for its modest correlation with difficulty running errands, difficulty with memory is also uncorrelated with the other variables.
Statistical Analysis
To see if one could capture most of the variation among households with respect to disabilities with just two or three constructed variables, we ran a principal components analysis over the six variables. Table 9 presents the results. Statistically, the results were not very encouraging. Only one principal component has an eigenvalue greater than 1-a standard test for retaining components-and that component explained only 41.9 percent of the variation in the data. However, the pattern of coefficients used to calculate the components is instructive.
• The first component gives the most weight to personal care, running errands, and walking.
• The second component emphasizes hearing and seeing.
• The third component gives weight to those cases where seeing and hearing problems do not occur in the same household.
• The fourth component focuses on cases where memory problems occur in the absence of other problems.
• The fifth component gives weight to those cases where difficulty with personal care is not associated with difficulty walking.
• The sixth component gives weight to those cases where difficulty with personal care or difficulty walking is not associated with difficulty running errands.
The conceptual analysis will show that these components are constructed in a manner that picks out the combinations in the data that occur most frequently and that are not overlapping.
Table 10 looks at the relationship between the "any disability" variable and the six variables identifying specific disabilities; it incorporates information from Table 6 . This table acts as a bridge between the statistical and the conceptual analyses. At the household level, difficulty walking is the most frequently reported; 60.7 percent of all households reporting disabilities report this disability, and this variable has a 0.75 correlation with the "any disability" variable. Almost twice as many households report problems with walking as report problems with running errands or with hearing. The least reported disability is difficulty with bathing or dressing. Four disabilities have correlations greater than 0.5 with the "any disability" variable.
Conceptual Analysis
The six questions used in the AHS, ACS, and other surveys incorporate the experience gained from a long history of collecting information on disabilities and have an internal logic and structure. Users of these variables need to understand this logic and structure. The last Census Bureau review of these questions took place in 2006 as part of a general review of the ACS questionnaire. The report on these questions from that review contains a useful summary of the history of disability questions and the logic and structure underlying the six questions. In the following extract from that report, emphasis has been added.
Concepts of disability have been included in decennial censuses as early as 1830, which asked whether persons were blind, deaf, or mute. While the term "disability" was first used in the 1880 census, its definition was not the same as ones used today.
Early concepts of disability focused mainly around health conditions like sensory conditions, mental conditions, and deformities of limbs and not on the relationship between health, functioning, participating in societal activities, and fulfilling appropriate societal roles.
After the 1910 census, items on health or disability were dropped from the census form, not to be seen again for many decades.
Returning in 1970, disability content focused on limitations to working at a job….
In response to concerns from local data users following the 1970 census and the passage of the Rehabilitation Act of 1973, the Committee on Disability and Health of the Federal Agency Council stated that there was a need to broaden the disability spectrum for the 1980 census. This expansion led to the testing of questions on limitations to using various forms of transportation and performing regular housework, schoolwork, and personal self-care. These questions were tested in the 1976 National Content Test (NCT)….
Despite the low reliability of the items tested in the 1976 NCT, the 1980 decennial census included work disability and limitations to using public transportation.
In preparation for the 1990 census, the Census Bureau again included disability items in a national content test. The 1986 NCT included questions on the disability status of children, work disability status, ability to drive a car, the need for assistance inside and outside the home, the prevalence of certain conditions, and the reason for limitation….
[these] disability questions continued to exhibit issues with reliability. For the 1990 census, the decision was made to ask the same work disability question that was asked in the 1970 and 1980 censuses; in addition, two questions addressing difficulty going outside alone and difficulty taking care of personal needs were also asked.
By reviewing the results of previous censuses and tests and consulting with other federal agencies, the Census Bureau identified several disability measures for the 1996 National Content Survey (NCS). Led, in part, by an interest in assessing the impact of the 1990 Americans with Disabilities Act (ADA), the 1996 NCS investigated questions for measuring disability in the following areas: child disability, limitations in schoolwork, vision impairment, hearing impairment, limitations in walking, limitations in cognitive functions, difficulty going outside for errands, use of personal assistance for self-care tasks, and work disability. Questions meant to capture these different aspects of disability were asked using multiple approaches in four different panels of the survey.
After reviewing the results of the 1996 NCS in terms of reliability and validity and presenting the information to a group of experts, including the Interagency Subcommittee on Disability Statistics, the Census Bureau found that still more questions remained and the choice was not clear. Hence, another federal interagency work group was convened in June 1997 by the Office of Management and Budget and charged with the development of a short set of disability questions. The interagency work group faced three tasks in a short period of time: (1) measuring disability using a definition in keeping with the ADA, (2) meeting the needs of various agencies requiring specific information, and (3) having a maximum of six questions. The work group agreed that three domains (sensory, physical, and mental/emotional/cognitive) 
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The six questions fall into two groups. Four questions inquire about specific impediments: difficulty walking or climbing stairs, difficulty with memory or general cognition, difficulty hearing, and difficulty seeing. The remaining two questions examine whether a member of the household is restricted in his or her ability to function at home (namely, whether the person is able to bathe or dress without assistance) and to function outside of the home (namely, the ability to run errands, such as go to the doctor or shop). Table 11 looks at how the two function variables are related to the other four variables and to each other at the household level. The relationship is more appropriately assessed at the level of the individual because a member of a household could have trouble dressing, while another member might be blind, and household-level analysis would suggest that these two conditions are related. Table A -3 in Appendix A performs this analysis at the person level using both AHS and ACS data. Table 11 uses household-level data because the purpose of this section is to interpret the relationship among the AHS' household-level disability variables. The percentages in Table 11 add to more than 100 because the categories can overlap. When viewed in conjunction with earlier tables, Table 11 provides several clear and important insights into disabilities at the household level.
1. The number of households where one or more members has a disability that prevents him or her from performing functions inside or outside of the house is considerably smaller than the number of households where one or more members has one or more disabilities. a. There are 19,182,000 households that have one or more members with a disability (Table 6 ). This is 17.3 percent of all households. b. There are 6,206,000 households that have one or more members who have difficulty performing functions outside of the house (running errands, such as visiting a doctor or shopping). c. There are 2,969,000 households that have one or more members who have difficulty performing functions inside the house (bathing or dressing). d. Taking into account the overlap between having difficulty performing functions inside and outside of the house, there are 6,847,000 households where one or more members has a disability that prevents him or her from performing functions inside or outside of the house. 24 This is 6.1 percent of all households. Multiple data sets are available to researchers who are interested in the prevalence of disabilities and how they affect people and households. The following suggestions are designed to help researchers choose between data sets.
Summary of Surveys' Characteristics and Guidance on Their Use
1. Researchers interested primarily in the prevalence and causes of disabilities should use the National Health Interview Survey because of the extensive detail it collects on health conditions and disabilities.
2. Researchers interested in how disabilities affect labor force participation should use the Current Population Survey or SIPP. If the emphasis is on labor force participation, then the CPS is the better choice because of its larger sample and simpler structure. If the emphasis is on the conditions that create difficulty in finding or keeping a job, then one of the special SIPP topical modules is the better choice because of the SIPP's more detailed information on health conditions.
3. Researchers interested in how disabilities affect earnings and poverty at the person level should use the SIPP because of the detailed information on income; one of the special topical modules should be used if more information on the conditions causing a disability is required.
4. Researchers interested in the general characteristics of persons with disabilities should use the ACS because of its large sample, person-level weights, and imputation of missing information.
5. Researchers interested in the general characteristics of households with disabilities can use either the ACS or the AHS. The AHS is easier to use because its public use file contains household-level variables and does not overestimate the number of occupied housing units. The ACS has a larger sample and is available annually, while the AHS is available biennially.
6. Researchers interested in how disabilities interact with housing should use the AHS because of its extensive details on housing and households.
With respect to situations number 5 and 6, researchers should be aware that the AHS finds a substantially lower percentage of households affected by disabilities than the ACS does. The causes of these percentage differences need to be better understood. 
Appendix A
We did not report person-level statistics on disability in the text because this paper focuses on the disability information in the AHS, and we believe that the ACS is superior to the AHS as a source of information on disabilities at the person level. The ACS' superiority rests on its provision of person-level weights, whereas the AHS provides only household-level weights.
This section compares the disability information from the ACS and the AHS at the person level. We emphasize percentages rather than counts because the AHS undercounts persons. Table A-1 is the counterpart to Table 3 in the text. Table A -1 shows that the ACS consistently reports a higher percentage of persons having one or more members with a disability. According to the AHS, 7.8 percent of persons have some disability; the ACS reports 11.8 percent. The ACS estimates range from 40 percent larger (6.9 percent vs. 4.7 percent for difficult with walking) to over twice as large (2.5 percent vs. 1.2 percent for difficulty with bathing or dressing). These person-level differences carry over to the household level in Table 3 .
Compared to the ACS, the AHS produces both a lower count of the number of persons and lower estimates of the percentage of persons with different disabilities. The difference in counts results from the AHS using household weights and the ACS using person weights. The difference in percentages most likely results from differences in questionnaire design and in data collection procedures. These differences are discussed in the text in the section on "AHS and HouseholdLevel Information of Disabilities," but, as of yet, what the most important differences are and how they create the discrepancies in percentage estimates are not understood.
Next, we examined whether the AHS and ACS person-level variables relate to one another in similar ways. Table A -2 compares data from the AHS and ACS with respect to the demographic characteristics of those with disabilities. The first two columns with numerical data are the percentages of persons in a particular category who have any disability. The first row contains percentages with disabilities among all persons, 7.8 percent from the AHS and 11.8 percent from the ACS. This row repeats the percentages in the bottom row of Table A-1. Throughout Table  A -2, the ACS percentages are higher than the AHS percentages. To make the information in Table A -2 more meaningful, the last two columns divide the relevant percentage for each row by the corresponding percentage in the first row. For example, the first two columns show that the percentages of persons 5 to 14 years old who have disabilities are 2.8 percent in the AHS and 5.1 percent in the ACS, while the second two columns show that the incidence of disabilities among this age group is roughly one-third to two-fifths of the overall incidence. The last row in this group shows that persons over the age of 75 are more than four and a half times more likely to have a disability than the general population.
Both surveys show that the probability of having a disability increases sharply with age. The increase in relative incidence (the last two columns) is similar for both surveys. Both surveys report that females are more likely than males to develop disabilities, most likely because the female population has a greater number of older persons. Both surveys report that the relative incidence of disabilities is lowest among Asians and Hawaiians and Pacific Islanders and highest among American Indians and Native Alaskans. Again, the patterns of relative incidence are similar in the two surveys.
A-1 *Neither the AHS nor the ACS provides a person-level variable that indicates "any disability;" we created this variable for both surveys using only positive answers to the individual disability questions. In this row, the "all who responded" column for the AHS is the count of all persons.
A-2 purchase devices that allow one to function better with a disability or simply because lower income jobs are more dangerous.
In the analysis of the relationship among disabilities at the household level, we pointed out that difficulty running errands and difficulty with bathing and dressing rarely occur alone at the household level. These difficulties generally result from other problems, such as difficulty walking or using stairs. As explained, the variables were created with this relationship in mind; the logic of the relationship applies more directly at the person level than at the household level. Table A -3 clearly shows that, at the person level, difficulty running errands and difficulty bathing and dressing rarely occur alone. In fact, among persons reporting difficulty with running errands, fewer than 10 percent report no other disabilities, and among persons reporting difficulty with bathing and dressing, fewer than 3 percent report no other disabilities. The two panels of Table A-3 show the extent to which persons report difficulty with running errands and difficulty with bathing and dressing jointly with other disabilities. Difficulty with walking or using stairs appears to be the most important determinant of whether a person can perform functions inside and outside of the home. The inability to perform activities outside of the house, such as visiting a doctor or shopping, appears to affect more persons than the inability to bathe and dress oneself. Moreover, a much larger percentage of those who are unable to bathe and dress themselves are unable to run errands than the other way around, suggesting that the inability to perform functions inside the home involves limitations that carry over to performing functions outside of the home. Table A -4 carries our analysis of relationships among the various disabilities to its logical conclusion by examining the correlations among the six variables. The correlation matrix from the AHS in the top panel is very similar to the correlation matrix from the ACS in the bottom A-4 panel. The correlations between difficulty with errands and difficulty with personal care are the highest. Otherwise, only the correlations between difficulty with walking and two performing function variables and difficulty with memory exceed 0.4. While it is interesting to examine the demographic characteristics of those with disabilities and the relationship among disabilities, the most important finding is that, despite the substantial differences in the detection of disabilities by the AHS and the ACS, the two surveys reveal very similar characteristics and patterns.
A-5 B-1
Appendix B
We tabulated the CPS counts for persons with disabilities and compared them to AHS and ACS counts for persons 15 years old or older to see whether the CPS counts and percentages are closer to the AHS or the ACS. Table B -1 presents the result of these tabulations. As expected, the CPS comes much closer to the ACS in its count of persons 15 years old and older because the CPS has separate population weights. All of the CPS percentages are higher than those of the AHS and lower than those of the ACS. In every case, the CPS percentage is closer to the AHS percentage than to the ACS percentage.
